
COPY OF PAPERS 
ORIGINALLY FILED 



RECEIVED 4 
JLIM 1 3 2002 
OFFICE OF PjETlTlONS . 




Method and Device for Controlling the MoyemeriVpf a^feemirtgX^^ 
Having a Lof Teeming Height In. a Teeming In^aijat^ 



BACKGROUND OF THE INVENTION 
1. Field of the Invention. 
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The present invention relates to a meth6d of cbnfrollIhg .tHM^^ 
of a teeming ladle and to a teeming machine for (^riyjiig birt the m 



filling of liquid metals from a tiltable ladle in^^^^ 
15 fijnction in the fpllowing manner the ^ mass during ti^^^^^ 

a spout stone of radius R out of the ladle, wherein the tilting swis pf the 1^^ 
extends at least approximately through the centre of this radius- the spralle^ 
theoretical point of rotation of the spout, such that independently of th 
angle of the ladle approximately equal geometric and thus flow design 
20 relationships are to be achieved. The tilting is effected via a controlled'drive 
which via mechanical connection members engages the ladle.: 



With such installations one achieves an excellent running of the 
teeming procedure when teeming, during the teeming and at the completion 

25 of this. However such installations suffer from the disadvantage for teeming at 
a relatively low teeming height the teeming funnel must lie near the edge of 
the mould box. With teeming funnels positioned further inside and whilst 
maintaining the required defined safety distance of the ladle body with 
respect to the mould box, the teeming height increases because of the 

30 segment shape of the teeming ladle. 




Since teeming funnels positioned far inside the mould box may not be 
reached in a satisfactory manner, the funnel must be pulled to the edge which 
with existing models leads to costly modifications. In nipulding boxes^ 
weighting iron, the weighting iron must often be niodified which ag^^^^^^ 
5 additional costs. However since on the models or weighting irons, ^ 
may hot always be canied out, on accbijnt bf the high feil^ 
may pnly teem with an extended teeming spout. Such a teeming spout is 
however not suitable for the automatic teeming and with riianual teeming can 
be handled only with difficulty. 

■.10 ^v':.-r\/"'* ^ • ; 

From EP Patent 592 365 there is known a teeriiing meihpd in which 
the teeming ladfe, after the first teeming operation, ^ind 
stationary tilting axis nriay be displayeKl furlhei^ towaixis the rniddle of the 
teenriihg mould, whH^^^ a certain safety (^^^^ 

15 iadle witK respect to the teernir^ bb)(. tilting 
axis with the lift drive is attached at the front on the teeming spout and since 
the tilting bearing required on the tilting axis must likewise be Ideated at a 
safety distance over the teeming box or the weighting iron, this leads by way 
of design likewise to a large teeming height. A large teeming height however 

20 causes considerable disadvantages; since more kinetic energy must be 
destroyed a deeper teeming funnel becomes necessary so that the top box 
may not be optimally exploited. Furthermore more circulation material is 
required, there is more splatter iron, a more erratic teeming with more 
turiDulence in the funnel, and more sand rinsings and more sand and gas 

25 enclosures are to be expected. With mould boxes with weighting iron the 
teeming height is increased further since the tilting bearing must lie above the 
weighting iron. 

BRIEF SUMMARY OF THE INVENTION 

30 

It is thus an object of the invention to avoid ail mentioned 




disadvantages and to provide a method and a teeming machine for , 
controlling the movement of a teeming ladle, wrth which.one may always teem 
at a lower teeming height even when the teeniing funnels are arranged at any 
location in the mould box, and with which the . J[i - . ' 

5 the spout is stably guided jrito the lowest possible pos^^^^^ 

achieved by the method and the teeming ma^^ ' ; 

greater detail. 

BRIEF DESCRIPTION OiF-THi DRAWINGS v<> ■ • ■ 

Hereihaifter, a pre^ferred embbdim^ 
more detail by way of the schematic drawirigs, in which: 

Fig. 1 is la side eieyatibnal yie^ ■ . : 2=i 

15 Fig. i is ia top elevational >new of the teem^^ ■ -1 

Fig. 3 is a view Of the teemjng ladle in the teeming p^^ 
Fig. 4 is a sketched detail of the teeming ladle suspension. 

20 DETAILED DESCRIPTION OF THE INVENTION 

According to Fig. 1 the teeming machine 1 on wheels 2 of a 
longitudinal caniage 3 is horizontally niovable on rails 4 in a direction Y, 
parallel to a teeming mould path indicated at 5. The longitudinal caniage 3 

25 - supports a transverse carriage 6, which by way of rail guides 7 is transversely 
displaceable in a direction X by way of a friction motor 8. On the transverse 
caniage 6 there is mounted a tower-like structure of the teeming machine and 
its control cabin 10 with the electronic control means 11, with an intermediate 
arrangement of pressure fluid gauge chambers 12. In the structure 9, there is 

30 provided a retaining means 13 for the teeming ladle 14 for moving it up and 
down in the vertical direction Z. The retaining means 13 is suspended on a 
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chain 15 which is displaced via chain wheels 17 driven by a lift motor 16. In 
the retaining means 13 there is mounted a tilt shaft 18 which is rotatable 
about an axis A and which is driven by a tilt motor 19. The tilt shaft 18 pjvpti a 
protruding suspension plate 20 in which the teeiming ladle 14 is suspefSab^^^^^ 
5 fastened. ': r^'.] -^•v^}-^-!''^;"^- 

During operation of the teeming machine the longitudinal carriage 3 ; 
and the teeniing ladle 14 filled with nioulten metal mass is moved in Vtie Y- 
direction until the teeming spout 21 at the height of the ieenmff^^ 

10 opposite the teeming mould 24 loaded With the weighting iron 23 ar^^ is 
to be cast, which is effected by the electronic control hiearis ll!,'!^ 
electronic control means 11 is provisionally programmed cpH^espondipg to t^ 
dimensions of the teeming moulds to be cast. According to ttie programnfi - 
which is to be called up the friction motor 8, the Irfl rndtor: 1 e^iand tifiie tilt motor 

15 1 9 are controlled in a nrianner such that the theoretiral point of rotatioh of the 
spout b with the radius R of the spoilt stone ?5 moves on the curve Kl from 
above to below which always conresponds to the lowest possible teerning 
height whilst observing a safety distance. For this the engagement point K of 
the tilting moment transmitted by the tilt shaft 1 8 via the suspension plate 20 

20 onto the teeming ladle 14 must move on the curve K2 correspondingly from 
bottom to top, which is effected by the suitable control of the mentioned 
motors. 

By way of the pressure fluid gauge chambers 12 functioning as 
25 weighing cells the teeming procedure may be automatically stopped by the 
control means 11 in dependence on the cast molten mass weight and may be 
resumed with the subsequent teeming mould. With this the electronic control 
means is programmed such that the lifting and lowering of the teeming spout 
is canried out in the fast mode during the teeming pause which is to be kept 
30 as small as possible. Until the curves K1 and K2 are passed through and the 
teeming ladle is thus emptied, in general several teeming moulds may be 





filled. With the empty teeming ladle the teeming machine must traverse to a 
loading and unloading station where the empty teeming ladle is replaced by 
one which Is full. Thereupon after traversing back the teeming procedure may 
be reassumed. In order to avoid such a temporal Interruption in teeming, two 
5 teeming machines may be anranged ne)d to one another so that when ttie 
teeming ladle of the first teeming machine is empty the 3e(M^nd im^^ 
continues the teeming operation whilst the first one replaces the empty 
teeming ladle with a filled one. The only condition to this method is that the 
loading and unloading station can be reached in both directions of the rails 4. 

10, . V .■ ■'■^■^■v^^-'!^v.. ' ' ■ ■ 

With the protruding suspension plate 20 it is possible for the first tirne 
to fasten the teeming ladle only on one of its lateral surfaces and to tilt It! This 
is achieved with protruding c» arid 27 on tHe teerning ladle, 

j^vherem the pjairt 26 with a j^^ recess 28 en^ages^^ 

15 stub 29 arid tiiepa^^ 

means ttie teeming ladle is suspended on the retaining plate. For its lateral 
stabiilsation the teeming ladle 14, with a rounded protrusion 31 below rests on 
a protruding part 32 of the suspension plate 20. With this suspension of the 
teeming ladle numerous advantagesresult, thus the teeming machine may be 

20 designed smaller, the accessibility between the teeming ladle and teeming 
mould is improved, only a vertical drive in the Z-direction and a tilting drive 
about the axis A is necessary, a rotational drive for exchanging the ladle is 
made possible, by which means this exchange is greatly accelerated and 
ladles of varying size may be applied. 

25 

The spout 21 of the teeming ladle 14 is equipped with an 
exchangeable spout stone 25. In this manner the stone may be kept smaller 
and more economical; it may be simply and quickly exchanged whenever a 
ladle is changed and fireprooof material is saved. The exact insertion of the 
30 spout stone is effected by a bracket mounted on the snout so that the radius 
of the spout stone on teeming moves exactly about the theoretical point of 




rotation of the spout D, by which means teeming flow fluctuations during the > -^^ 
complete tilting procedure are avoided. ^ f I 



For holding back the slag, for breaking the waves; and for atebibih^^^ 
5 the kinetic energy arising in the ladle by way of the tilting in the^vicii^i^^^^^ 
spout 21 there is applied a specially fonhed sla^ brick 33: 0 



object may be teemed regardless of the height of an assoaate^ box," 
10 since with a rnodel change the electric control rnea^^^ 



reprogramrtied to match the curves K1 and K2 to the neW model. 
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